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2 QUESTION BASED REVIEW

2.1 General Attributes

History ofRegulatory Development

612012008

EFFIENT® (prasugrel hydrochloride), an adenosine diphosphate (ADP) receptor antagonist of
the thienopyridine class, is an inhibitor of platelet activation and aggregation mediated by the
P2Y12 ADP receptor. Prasugrel (also known as CS-747 and LY640315) was discovered by
Sankyo Company, Ltd. (now Daiichi Sankyo), which sponsored the initial preclinical and
clinical studies. Prasugrel is currently a co-development project between Daiichi Sankyo and Eli
Lilly and Company.
In the present submission, the sponsor is seeking the approval of prasugrel for the reduction of
atherothrombotic events and the reduction of the stent thrombosis in acute coronary syndromes
(ACS).

Highlights of chemistry and physical-chemical properties of the drug substance and
product
Prasugrel is available a.s a hydrochloride salt. The Chemical Name (USAN): (±)-2-[2-Acetyloxy
6,7-dihydrothieno[3,2-c]pyridin-5(4H)-yl]-l-cyclopropy1-2-(2-fluorophenyl)ethanone
hydrochloride. Other Chemical Name: 2-Acetoxy-5-(a-cyclopropyl carbonyl-2-fluorobenzyl)
4,5,6,7- tetrahydrothieno[3,2-c]pyridine hydrochloride.

Molecular Formula:
Molecular Weight:
StructUral Formula:

C2oH2oFN03S·HCI
409.90

·Hel

Prasugrel is administered as a racemic prodrug that is metabolized in vivo to the active moiety,
R-138727 which contains 2 asymmetric centers, therefore, has 4 diastereomers;
Prasugrel hydrochloride IS a white to light brown solid.
Solubility: It was not feasible to conduct equilibrium solubility determination of this molecule
due to the rapid solution hydrolysis ofprasugrel hydrochloride prodrug.

What are the proposed mechanisms ofaction and therapeutic indication?

Prasugrel's pharmacological action results from a covalent and irreversible binding ofR-138727
to the P2Yl2 platelet. adenosine diphosphate (ADP) receptor. Once bound, a platelet is rendered
ineffective for its remaining lifespan. After prasugrel dosing is stopped, return to baseline
platelet aggregation occurs only as new platelets are formed.
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What are the proposed dosages and route ofadministration?

The sponsor recommends that prasugrel be initiated with a single oral 60 mg loading dose and
then continued at a 10 mg once daily dose. All patients taking prasugrel should also take aspirin
(75 mg to 325 mg) daily. Prasugrel may be taken with or without food. Patients weighing less
than 60 kg should be given a single 60 mg loading dose and then continued at a 5 mg once daily
dose. Patients 75 years of age and older should be given a single 60 mg loading dose and
consideration may be given to a 5 mg once daily dose as an alternative to 10 mg once daily dose.

2.2 General Clinical Pharmacology

What are the design features ofthe clinical pharmacology and clinical studies used to
support dosing or claims?

The investigation of prasugrel was perfonned under IND 63449. The clinical pharmacology
program for NDA 22-307 includes 48 studies.
An assessment of prasugrel PK and PD in healthy subjects was perfonned in 8 clinical studies.
The early studies investigated the base-formulation ofthe drug. A single and a multiple dose PK,
a dose ascending, a mass-balance and a food-effect study were also perfonned. The influence of
race, age, hepatic and renal impairment on prasugrel PK and PD were evaluated in 13 studies.
The PK and PD in subjects with atherosclerotic vascular disease were evaluated in 4 studies
including the pivotal trial TAAL. .
Drug-drug interaction PK and PD studies of prasugrel and aspirin, proton pump inhibitors,
ketoconazole, rifampicin, atorvastatin, warfarin, bupropion, heparin, and digoxin were
perfonned.
Also, protein binding, metabolism, and formation of the isomer sets (RS/RR and SRlSS) of R
138727, the active metabolites were studied in 7 in vitro studies.
Several studies describing the base fonnulation and also studies perfonned under the other
investigation program ~n Japan were not reviewed.
In total, 36 studies submitted under the NDA 22-307 were reviewed.

Were the correct moieties identified and properly measured to assess clinical
pharmacology?

Yes. The sponsor measured the. concentrations of prasugrel metabolites since prasugrel is a
prodrug and cannot be measured in plasma. In the majority of the clinical phannacology studies,
the active metabolite ofprasugrel R138727 was measured as well as the inactive metabolites R
95913, R1l9251, and R106583. In the early studies, the other inactive metabolite RlO0932 was
measured (instead of R119251). In order to measure the plasma concentrations of the active
metabolite R-138787 of prasugrel, the sample should be derivatized immediately after the
sample is taken. Due to the difficulties with the handling ofb1ood samples, in the pivotal clinical
study only inactive metabolites were measured in plasma, and the active metabolite
characteristics were estimated based on the proposed population PK model.
For the assessment of phannacodynamics, the inhibition of platelet aggregation (IPA) by 5 and

20 mcM of ADP was measured. Also, a few other methods were used, as VASP phosphorylation
(flow cytometry), platelet reactivity index (PR!), bleeding time.
All assay methods were properly validated and are acceptable, chromatograms were shown.
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